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Experimental 

Crystal data 

[Cu 2 (C 8 H 7 O 2 ) 4 (C 10 H 8 N 2 ) 2 ] -2H 2 0 

M, = 1016.02 

Monoclinic, P2Jn 

a = 10.213 (2) A 

b = 16.058 (3) A 

c = 14.633 (3) A 

/3 = 100.75 (3)° 

Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
T min = 0.678, T m „ = 0.784 



Refinement 

R[F 2 > 2a(F 2 )] = 0.031 

wR(F 2 ) = 0.090 

S = 1.10 

5356 reflections 



V = 2357.7 (8) A 3 
Z = 2 

Mo Ka radiation 
/x = 0.97 mm" 1 
T = 295 K 

0.17 x 0.14 x 0.11 mm 



22348 measured reflections 
5356 independent reflections 
4268 reflections with / > 2a(I) 
R iM = 0.033 



307 parameters 

H-atom parameters constrained 
A/w = 0.29 e A~ 3 
Apmh>= -0.56 e A~ 3 



The molecule of the binuclear title complex, [Cu 2 (C g H 7 0 2 ) 4 - 
(C 10 H 8 N 2 ) 2 ] -21-^0, is located on an inversion centre. The Cu 
atoms are bridged by two O atoms of the monodentate 
phenylacetate groups [Cu— O = 1.9808 (14) and 
2.3668 (14) A]. The longer of the two bridging Cu-O bonds 
takes the apical position of the distorted square-pyramidal 
environment of the Cu atom, which is completed by two N 
atoms of the chelate 2,2'-bipyridine ligand [Cu— N = 
2.0107 (17) and 2.0234 (16) A]. The molecules are assembled 
into stacks along [100] through tc-tz interactions with inter- 
planar distances of 3.630 (4) and 3.407 (3) A; the resulting 
stacks are further connected into a three-dimensional supra- 
molecular architecture by O— H- ■ O and C— H- ■ O 
hydrogen-bonding interactions. 

Related literature 

For applications of inorganic-organic hybrid materials, see: 
Pan et al. (2003); Shibasaki & Yoshikawa (2002). For related 
structures, see: Addison & Rao (1984); Antolini et al. (1985); 
Zhang et al (2006). 




Table 1 



Hydrogen-bond 


geometry (A, °). 








D-H ■ A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


05-H51-04 


0.85 


2.05 


2.781 (3) 


143 


05-H52 - 02' 


0.86 


2.08 


2.931 (3) 


174 


C20-H20/1- ■ 04" 


0.93 


2.38 


3.245 (3) 


156 


C24-H24.4- ■ 02" 


0.93 


2.48 


3.172 (3) 


131 


C25-H25^-05 h 


0.93 


2.50 


3.201 (3) 


132 


Symmetry codes: 


(i) -x+l,-y, -z; 


(ii) -x, 


-y, -z; (iii) 


x — l,y,z; (iv) 



-x + l,y + \,-z+\. 

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: 
RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 
2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: ORTEPII (Johnson, 1976); software used 
to prepare material for publication: SHELXL97. 

This project was supported by the K. C. Wong Magna Fund 
in Ningbo University. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: YA2144). 
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Bis(/*-2-phenylacetato- i?0: 0)bis [(2,2'-bipyridyl-K 2 AyV')(2 -phenylacetato-ArO)copper(II)] di- 
hydrate 

W. Xu, L. Jin and B.-B. Liu 
Comment 

The use of metal centers for organizing of molecular building blocks into inorganic-organic hybrid materials have been 
studied for potential applications in catalysis, gas storage, and in molecular-based magnetic materials (Pan et al, 2003; 

2+ 

Shibasaki & Yoshikawa, 2002). As part of our investigations of self-assemblies of Cu ions and bipy with phenylacetic 
acid, we prepared the title complex, [Cu2(CgH702)4(CioH8N2)2].2H20. 

The molecule of the complex occupies a special position in the inversion centre (Fig. 1). The square pyramidal co- 
ordination environment of the Cu atom is formed by the N atoms of 2,2'-bipyridine ligands (Cu — Nl 2.0108 (17) A and 
Cu— N2 2.0234 (16) A), the O atom of terminal phenylacetato ligand (Cu— 03 1.9557 (16) A), and two O atoms of bridging 

phenylacetato groups, the Ol 1 atom [symmetry code (i): 1 - x, -y, -z] takes one of the equatorial positions, whereas the 01 
atom occupies the apical site. As one would expect (Antolini et al, 1985; Zhang et al, 2006), the apical bond Cu — Ol 

2.3669 (14) A is substantially longer than the equatorial Cu — Ol 1 distance of 1.9807 (14) A. The Cu atom is displaced 
by 0.078 (1) A towards the apical vertex from the mean plane of the equatorial ligands [x = 0.04 according to Addison & 
Rao (1984)]. 

The molecules are assembled into stacks along [100] through it— it stacking interactions with the mean interplanar dis- 
tance of 3.407 (3) A between adjacent bipy ligands and 3.630 (4) A between bipy ligands and phenylacetato groups, and 
the stacks are further stabilized by the weak C — H - 0 hydrogen bonding interactions from the phenyl CH groups to the 
uncoordinating carboxylate 02 and 04 atoms (Table 1), as well O — H - O bonds involving water molecule (Fig. 2). As a 
result, three-dimensional network is formed. 

Experimental 

Phenylacetic acid(0.2726 g, 2.000 mmol) was completely dissolved in a mixture of 10 ml of ethanol, 10 ml of water, and bipy 
(0.1561 g, 1.000 mmol). 0.2602 g (1.084 mmol) of Cu(N0 3 ) 2 .3H 2 0 were then added, and after dropwise addition of 2.0 ml 
(IM) NaOH to the resulting solution under continuous stirring for 1 h, the blue suspension was produced. The suspension 
was filtered and the filtrate (pH = 6.51) was allowed to stand at room temperature for several weeks; the precipitation of 
blue block crystals was observed. 

Refinement 

H atoms bonded to C atoms were placed in geometrically calculated positions (C — H 0.93 A and 0.97 A for aromatic and 
methylene H atoms respectively) and were included in the refinement in a riding model approximation, with (7i S0 (H) = 1.2 
U e q(C). H atoms attached to O atoms were found in a difference Fourier synthesis and were also included in the riding 
model approximation, with the O — H distances fixed as initially found and with C/i S0 (H) values set at 1.5 (7eq(0). 
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Figures 




Fig. 1. ORTEP view of the title compound. The displacement ellipsoids are drawn at 45% 
probability level; hydrogen atoms bonded to carbon were omitted. 



u 




-- ' 







Fig. 2. Crystal packing of the title complex viewed down the c axis. Hydrogen bonds are 
shown as dashed lines. 



Bis(u-2-phenylacetato-K 2 0:0)bis[(2,2'- bipyridyl-K 2 iV,iV l )(2-phenylacetato-KO)copper(ll)] dihydrate 



Crystal data 

[Cu 2 (C 8 H 7 O 2 )4(C 10 HgN 2 ) 2 ]-2H2O 

M r = 1016.02 

Monoclinic, P2\ln 

Hall symbol: -P 2yn 

a = 10.213 (2) A 

6 = 16.058 (3) A 

c= 14.633 (3) A 

P= 100.75 (3)° 

V= 2357.7 (8) A 3 
Z = 2 



F{0Q0) = 1052 

D x = 1.431 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 22348 reflections 

6 = 3.1-27.4° 

H = 0.97 mnT 1 

7=295 K 

Block, blue 

0.17 x 0.14 x 0.11 mm 



Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 0 pixels mm" 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r min = 0.678, J max = 0.784 
22348 measured reflections 



5356 independent reflections 

4268 reflections with / > 2a(7) 
R int = 0.033 

©max — 27.4 , 6 miti — 3.1 

h = -13->13 
k = -20^20 
/= 18^18 



Refinement 



Refinement on F 



Primary atom site location: structure-invariant direct 
methods 
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Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[oVo 2 ) + (0.0357P) 2 + 1.1037P] 
where P = {F 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap ma x = 0.29eA" 3 

Ap m in = -0.56 e A -3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cu 


0.34936 (2) 


0.003603 (15) 


0.032956 (16) 


0.03079 (8) 


Ol 


0.51708 (12) 


0.08258 (8) 


-0.01885 (10) 


0.0349 (3) 


02 


0.65975 (14) 


0.18355 (10) 


-0.03382 (12) 


0.0509 (4) 


CI 


0.54722 (19) 


0.15958 (13) 


-0.02762 (13) 


0.0335 (4) 


C2 


0.4344 (2) 


0.22176 (13) 


-0.03118 (15) 


0.0390 (5) 


H2A 


0.3904 


0.2116 


0.0211 


0.047* 


H2B 


0.4716 


0.2775 


-0.0244 


0.047* 


C3 


0.33151 (19) 


0.21773 (12) 


-0.12042 (15) 


0.0371 (4) 


C4 


0.3645 (3) 


0.18987 (17) 


-0.20253 (17) 


0.0583 (7) 


H4A 


0.4507 


0.1714 


-0.2029 


0.070* 


C5 


0.2707 (3) 


0.1891 (2) 


-0.2844 (2) 


0.0775 (9) 


H5A 


0.2943 


0.1704 


-0.3393 


0.093* 


C6 


0.1426 (3) 


0.2159 (2) 


-0.2846 (2) 


0.0747 (9) 


H6A 


0.0796 


0.2149 


-0.3394 


0.090* 


C7 


0.1079 (2) 


0.24395 (17) 


-0.2039 (2) 


0.0633 (8) 


H7A 


0.0213 


0.2620 


-0.2039 


0.076* 


C8 


0.2023 (2) 


0.24547 (14) 


-0.12211 (17) 


0.0467 (5) 


H8A 


0.1786 


0.2654 


-0.0678 


0.056* 


03 


0.43667 (14) 


0.02350 (11) 


0.16182(10) 


0.0444 (4) 


04 


0.28773 (16) 


-0.06110 (11) 


0.20372 (11) 


0.0555 (4) 


C9 


0.3872 (2) 


-0.01680 (15) 


0.22212 (14) 


0.0411 (5) 


CIO 


0.4592 (2) 


-0.00598 (19) 


0.32311 (16) 


0.0596 (7) 


H10A 


0.5128 


-0.0550 


0.3420 


0.071* 



Least-squares matrix: full 
R[F 2 > 2g(^)] = 0.031 
wRiF 2 ) = 0.090 
S= 1.10 

5356 reflections 
307 parameters 
0 restraints 
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Atomic displacement parameters (A 2 ) 





C/ 11 


U 22 


C/ 33 


U 12 


U u 


U 2i 


Cu 


0.02265 (12) 


0.03791 (15) 
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0.00331 (9) 


0.00258 (8) 


-0.00214 (10) 


Ol 


0.0285 (6) 
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A AA 1 7 /Q\ 

u.uuiz (y j 


A AAC1 (\ Q\ 

U.UUD3 ^1 J J 


c 1 1 
Cl l 


U.U4j 1 y\-Z.) 


U.UoU / ylj) 


0 0286 


(101 


A AA/1 1 (\ 1 \ 


A AA7/1 /Q\ 

u.uuz4 (y ) 


A AAA7 / 1 A\ 

U.UUUZ (1UJ 


k^lZ 


A AAA /7"\ 

u.uyu yZ ) 


A A/1 A/1 /I C\ 

U.U4y4 (1 D) 


0.0579 


(1 61 


A AA7Q /I /1\ 

U.UU /y (14J 


A A 1 07 (\ Z\ 


A AA 10 (\X\ 

U.UUlo yi-j) 


U13 


A AQ/C /7\ 

u.uyo yZ ) 


A A7 1 /7\ 

U.U/1 (Z) 


0.0629 


(181 


A A1 C/1 /I o\ 

— U.U1 j4 yvo) 


A AT/I C / 1 /T\ 

U.U34J ylo) 


A AA7/1 (\ &\ 

U.UU /4 (loj 


L-14 


A A/CI 1 ( 1 /Z\ 

U.U031 ylO) 


A AQC /^7\ 

U.Uoj yZ) 


0.0467 


(151 


A AA71 (\ C\ 

U.UUZ3 (1 


A A7 11 (\ 7\ 

U.UZ 11 ^ 1 ZJ 


a aa/;q ^i c\ 
U.UUoo (1 D) 


CI j 


A A7 1 /C n Q\ 

U.U /lo (loj 


U.U03 / (1 /J 


0.0549 


(161 


A AAQ7 (\ A\ 

u.uuy / (,i4j 


A A 1 A A (\X\ 

U.U 144 ( Yd) 


A A1 1 1 /I 1\ 

U.U1 Lj ylj) 


ClO 


U.UooU (,10j 


U.UjjZ yv J) 


0.0509 


(141 


U.UU jU ylZ) 


A A 1 A(\ ( 1 7~\ 

U.U14U ^l^J 


a aa 10 ni\ 

U.UUlo ylZ) 


\T1 


u.uzjy ( I) 


A A1 ^/1 fCi\ 

U.U:) j4 (y j 


0.0325 


(81 


A AAA/1 ✓XA 

U.UUU4 (0 ) 


A AA/1/1 /'/iA 

U.UU44 (0 j 


A AAAO ^7^ 

— U.UUUo yl) 


JNZ 


A flTCQ /7\ 

U.UZjV yl ) 


A A17T fQ\ 

U.U3 /Z yy) 


0.0340 


(81 


A AA 1 7 /7~\ 

U.UU1Z (/J 


U.UU40 (0 ) 


A AA7 A (~]\ 

U.UUZU yl ) 


C i 7 


U.U3Z1 (1UJ 


A A/1 /C7 /I 7\ 

U.U40Z (lz) 


0.0395 


(1 11 


A AA/1 a /^QA 

U.UU43 (y ) 


A AA OA fQ\ 

U.UU5U (0 ) 


A AA7A /Q\ 

U.UU /U yy) 


Clo 


a A/1 77 / 1 7\ 

U.U4 / / (IzJ 


A AC A £. (\ A \ 

U.Uj4o (14) 


0.0372 


(1 11 


A AAA/1 1 \ 

U.UUU4 yi-l) 


A AA71 /'OA 

U.UU 1 V yy) 


— U.U1 1 j (1UJ 


i q 
CIV 


A A/1 /T7 / 1 1\ 

U.U4oz yij) 


A A/i 17 H C\ 

U.Uol / yi-J) 


0.0358 


(121 


A AAA 1 /'I 1 \ 
U.UUU1 (1 1 ) 


A AA/1/1 fCi\ 

— U.UU44 (yj 


— U.UUjj (11) 


CZU 


A AT 11 /I A\ 


A AC A 1 /I 1\ 

U.UjUI 


0.0413 


(121 


A AA C 7 SQ\ 

u.uujz (y ) 


A AA 1 O /Q\ 

u.uuio (y ) 


A AA 1 A /I A\ 

U.UU1U (1UJ 


CZ 1 


a at^a /q\ 
U.UZoU ) 


a aiio ^1 
U.U33Z y\-\J) 




l lu 1 


A AA 1 1 /7\ 

U.UU1 1 y/ ) 


A AA/IO /7\ 
U.UU45 y / ) 


A AA71 (Q\ 

U.UUZ3 (0 ) 


CzZ 


U.Uzdo (o) 


A AT T A / 1 A\ 

U.U33U (1U) 


0.0330 


(10) 


A AAAA /t>\ 

-u.uuuy (o) 


A AACT /"7\ 

U.UUdz (/) 


A AAT A (0\ 

U.UU34 (0) 


C23 


0.0282 (9) 


0.0416(11) 


0.0440 


(11) 


0.0037 (8) 


0.0040 (8) 


0.0025 (9) 


C24 


0.0323 (10) 


0.0449 (12) 


0.0565 


(14) 


0.0080 (9) 


0.0125 (9) 


-0.0031 (10) 


C25 


0.0416(11) 


0.0467 (13) 


0.0492 


(13) 


0.0034 (10) 


0.0135(10) 


-0.0125(10) 


C26 


0.0339 (10) 


0.0462 (12) 


0.0405 


(11) 


0.0011 (9) 


0.0046 (8) 


-0.0085 (10) 


05 


0.0807 (14) 


0.0718(13) 


0.0769 


(14) 


-0.0005 (11) 


0.0082 (11) 


0.0222(11) 



Geometric parameters (A, °) 



Cu— 03 


1.9558(15) 


C12— H12A 


0.9300 


Cu— Ol 1 


1.9808 (14) 


C13— C14 


1.363 (4) 


Cu— Nl 


2.0107 (17) 


C13— H13A 


0.9300 


Cu— N2 


2.0234 (16) 


C14— C15 


1.356 (4) 


Cu— Ol 


2.3668 (14) 


C14— H14A 


0.9300 


Ol— CI 


1.286 (2) 


C15— C16 


1.372 (4) 


Ol— Cu' 


1.9808 (14) 


C15— H15A 


0.9300 


02— CI 


1.231 (2) 


C16— H16A 


0.9300 


CI— C2 


1.518(3) 


Nl— C17 


1.340 (3) 


C2— C3 


1.517(3) 


Nl— C21 


1.351 (2) 


C2— H2A 


0.9700 


N2— C26 


1.340 (3) 


C2— H2B 


0.9700 


N2— C22 


1.352 (2) 


C3— C4 


1.381 (3) 


C17— C18 


1.380 (3) 


C3— C8 


1.389 (3) 


C17— H17A 


0.9300 


C4— C5 


1.388 (4) 


C18— C19 


1.377 (3) 


C4— H4A 


0.9300 


C18— H18A 


0.9300 


C5— C6 


1.377 (4) 


C19— C20 


1.382 (3) 


C5— H5A 


0.9300 


C19— H19A 


0.9300 


C6— C7 


1.371 (4) 


C20— C21 


1.386 (3) 


C6— H6A 


0.9300 


C20— H20A 


0.9300 


C7— C8 


1.390 (3) 


C21— C22 


1.481 (3) 
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pi U"7 A 

C / — H lA 


n mnn 

u.yiuu 


pn 

C22 — C23 


1 1 oc il\ 
1.303 (3) 


po uo a 
Co — HoA 


n mnn 

u.yiuu 


pi/i 
C23 — C24 


1 TOT 

1.30Z (3) 


r\i pn 

U3 — cy 


1.2 /Z (J) 


pn mi a 
C23 — H23A 


a mnn 
U.y3UU 


p./i pn 

cm — cy 


1.220 (3) 


pi/i nc 
C24 — C25 


1 i "7n /i \ 
1.3 /y (3) 


pn nn 
cy — C1U 


1 en /t\ 
1.533 (3) 


pi a m /i a 
C24 — H24A 


n mnn 
U.y3UU 


CIO Cll 


1.508 (3) 


C25 — C26 


1 383 ^3^ 


CIO— H10A 


0.9700 


C25— H25A 


0.9300 


CIO— H10B 


0.9700 


C26— H26A 


0.9300 


Cll— C16 


1.380 (3) 


05— H51 


0.8494 


Cll— C12 


1.383 (4) 


05— H52 


0.8560 


C12— C13 


1.379 (4) 






03—01—01* 


90.90 (6) 


C13— C12— Cll 


120.8 (3) 


03— Cu— Nl 


171.79 (6) 


C13— C12— H12A 


119.6 


01'— Cu— Nl 


95.55 (6) 


Cll— C12— H12A 


119.6 


03— Cu— N2 


92.68 (7) 


C14— C13— C12 


120.8 (3) 


01'— Cu— N2 


174.44 (6) 


C14— C13— H13A 


119.6 


Nl— Cu— N2 


80.52 (7) 


C12— C13— H13A 


119.6 


03— Cu— Ol 


89.67 (6) 


C15— C14— C13 


119.1 (3) 


Ol 1 — Cu— Ol 


77.72 (6) 


C15— C14— H14A 


120.5 


Nl— Cu— Ol 


96.65 (6) 


C13— C14— H14A 


120.5 


N2— Cu— Ol 


106.54 (6) 


C14— C15— C16 


120.7 (3) 


Cl— Ol— Cu' 


118.61 (12) 


C14— C15— H15A 


119.7 


Cl— Ol— Cu 


138.41 (12) 


C16 — C15 — H15A 


119.7 


p,, 1 p.1 p,, 
CU — Ul — CU 


1 (17 78 <(\\ 

1UZ.ZO f 


PIS PI fi P1 1 


171 S (V\ 


P.1 P 1 P. 1 

U2 — Cl — (Jl 


lzi.4y (lo) 


C 1 5 — C 1 6 — H 1 6 A 


1 1 n i 

ny.3 


p.1 pi pi 
U2 — Cl — C2 


liu.iz (iy) 


r"i i pi/; uua 
Cll — C16 — H16A 


1 1 n i 

ny.3 


P. 1 P 1 PI 

Ul — Cl — C2 


116.16 (1 /) 


m i pti 
Cl / — JN 1 — Czl 


1 1 o /; o i \ 
110.60 (1 /) 


PI PI P1 

C3 — Cz — C 1 


113.63 (1 /) 


P 1 "7 M 1 P,, 

Cl / — JN 1 — Cu 


1Z6.ZU (13) 


PI PI Ul A 

C3 — Cz — H2A 


1 AO O 

IUO.0 


PI] \T 1 P,, 

Czl — JN 1 — CU 


11 C 11 /I T\ 

115.11 (13) 


p 1 pi m a 
C 1 — Cz — Hz A 


1 AO O 

lUo.o 


pi/: ~\j"t 

Cz6 — JN Z — Czz 


1 1 o /:i /1 /:\ 
110.62 (16) 


pi pi r r-) o 

C3 — Cz — H2B 


1 AO O 

lUo.O 


Cz6 — JN Z — CU 


£i /i i\ 
126.61 (13) 


pi pi r no 
Cl — Cz — H2B 


1 AO O 

lUo.o 


CZZ — JN Z — Cu 


11/1 C(l /in 

114. 5y (13) 


i_rl a pi mr> 
H2A — Cz — H2B 


1 A"7 "7 
1U /. / 


\n pig 
JN 1 — Cl / — Cl5 


in 1 1 / 1 n\ 
122.32 (iy) 


p/i pi po 
C4 C3 — Co 


1 1 O 1 /">\ 

116.3 (2) 


JN 1 — Cl / — HI /A 


1 1 o o 

llo.o 


p/i pi pi 
C4 — C3 — Cz 


nl Q /; ( 1 n\ 

izi.36 (iy) 


C 1 o — C 1 / — H 1 / A 


1 1 o o 

llo.o 


po pi pi 
Co — C3 — Cz 


1 OA 1 /1\ 

12U.3 (2) 


pin no /^1~7 
ciy — Cla — Cl / 


1 1 n n /i\ 
liy.U (2) 


pi p/i pc 
C3 — C4 C5 


1 OA A /1\ 

izu.y (z) 


pin no ulOA 
Ciy — Clo — HlsA 


1 in c 
12U.5 


pi p/i u/i a 
C3 — C4 H4A 


ny.6 


pi i no uioa 
C 1 / — C 1 5 — H 1 5 A 


1 in £ 
12U.5 


PC A \J A A 

C5 — C4 H4A 


ny.6 


no pm pm 

c i s — c i y — czu 


1 1 n a /"1\ 
I iy.4 (2) 


p/: pc p/i 
Co — C5 — C4 


n/i i /i \ 
IzU.l (3) 


no nn mnA 

cio — ciy — HiyA 


1 in i 
12U.3 


p/: pc uc a 
Co — CD — Hi A 


1 1/1 A 

izu.u 


pm nn mnA 

czu — c i y — h i y a 


1 in i 
12U.3 


P /I PC TTCA 

C4 — C5 — H5A 


120.0 


p 1 n pin pii 

c i y — czo — cz i 


1 1 o n /i\ 

1 1 8.9 (2) 


C7— C6— C5 


120.0 (2) 


C19— C20— H20A 


120.6 


C7— C6— H6A 


120.0 


C21— C20— H20A 


120.6 


C5— C6— H6A 


120.0 


Nl— C21— C20 


121.75 (19) 


C6— C7— C8 


119.9 (2) 


Nl— C21— C22 


114.69 (16) 


C6— C7— H7A 


120.1 


C20— C21— C22 


123.56 (18) 
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po Pi" in a 
C8 — C / — H /A 


1 in 1 
12U.1 


mi pn pn 
IN 2 — C22 — C23 


111 ~j/r ( 1 o\ 

121 . lb \io) 


pi pq p~7 
C3 — Co — C / 


1 i/i n /i\ 
1/U.y (2) 


pn pn 
JN 2 — C22 — C2 1 


11/1 ACt /1 <C\ 

114. 4y (10) 


pi pq xjo A 
C3 — Co — HoA 


line 


pil P11 pn 

C23 — C22 — C2 1 


1 11 -7C / 1 T\ 

123. /;> (1 /) 


PT PO TJQ A 

C / — Co — HoA 


line 


pii pn pn 
C24 — C23 — C22 


1 1 o o o { 1 n\ 
llo.OO (iy) 


pn r\i p,, 
CV — Oi — CU 


11/1 /: C /1 A\ 

114.03 (14) 


pii pn mi a 
C24 — C23 — H23A 


1 i/i /; 
12U.0 


f\A pn r\i 
U4 CV — Vi 


ni i /n 
124.2 (2) 


pn pn un a 
C22 — C23 — H23A 


1 i/i /; 
12U.0 


r\A pn nn 

04 — cy — C 1 U 


i in i /i\ 
12U.3 (2) 


ptc pn pn 
C25 — C24 — C23 


1 1 n cn /1 n\ 
liy.DU (iy) 


r\i pn nn 

vi — cy — C 1 U 


IK f /1\ 

115.5 (2) 


PTC pn U1/1 A 

C25 — C24 — H24A 


1 i/i i 
12U.3 


pi i pin pn 

ci i — ciu — cy 


i n /ri /i n\ 

112.01 (iy) 


pn pii m/i a 
C23 — C24 — H24A 


1 in i 
12U.3 


pi 1 pin mPiA 

CI 1 — CIU — H1UA 


1 nn 1 

iuy.1 


pii PTC pit 

C24 — C25 — C2o 


1 1 O "7 /1\ 

118./ (2) 


pn pm tt 1 A A 

cy — C 1 U — H 1 U A 


1 nn 1 

iuy.1 


pn PTC uic A 

C24 — C25 — H25A 


1 in £. 
12U.0 


P11 PI/1 TJ1 

CI 1 — CIU — HlUB 


1 nn 1 

iuy.1 


pi/T PTC UIC A 

C2o — C25 — H25A 


1 in /; 
12U.0 


pn p i n ui nr> 
Cy — C 1 U — ti 1 UB 


1 nn 1 

iuy.1 


"\T1 P1/T PTC 

JN2 — C2o — C25 


111 /i /; / 1 n\ 
122.40 (iy) 


H10A — CIU — H10B 


1U7.8 


N2— C26— H26A 


118.8 


C16— Cll— C12 


117.1 (2) 


C25— C26— H26A 


118.8 


C16— Cll— CIU 


12U.3 (2) 


H51— 05— H52 


100.6 


C12— Cll— CIU 


122.5 (2) 






Symmetry codes: (i) -Jt+1, -y, -z. 









Hydrogen-bond geometry (A, °) 

D—H-A 
05— H51-04 

05— H52-02' 

C20— H20A-O4" 

C24— H24A-02''' 

C25— H25A-05 iv 



D — H 

0.85 

0.86 

o.y3 
o.y3 

0.93 



2.05 
2.08 
2.38 
2.48 
2.50 



D-A 
2.781 (3) 
2.931 (3) 
3.245 (3) 
3.172 (3) 
3.201 (3) 



D—H-A 

143 

174 

156 

131 

132 



Symmetry codes: (i) -x+\, -y, -z; (ii) -x, -y, -z; (iii) x-\,y, z; (iv) -x+112, y+V2, -z+1/2. 
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